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BJIHflHME PA3J1HMHblX KOHU.EHTPAU.Mfl rHAPOXHHOHA 
HA POrOBbIX KATyiHEK (GASTROPODA, PULMONATA, BULINIDAE), 
HHBA3HPOBAHHblX flAPTEHHTAMH TYLODELPHYS EXCAVATA 
(TREIWATODA: DIPLOSTOMATIDAE) 

A. FI. CTaflHHMeHKO, H. C. FloropejiOBa, C. A. PyfleHKO 

ripH OAHH3KOBOH CHMnT0M3THKe OTpaBJieHHH THApOXHHOHOM (0.1—200 Mr/jl _l ) TBJKeCTb naTOJIOrH- 
qecKoro npouecca y Planorbarius corneus, HHBa3HpoBaHHbix napTeHHTaMH Tylodelphys excavata, 
3H3MHTejibHO 6ojibuiaH, MeM y He3apa>KeHHbix oco6eu. ripn OAHHaKOBOH KOHU.eHTpau.HH TOKCHKaHTa h npo- 
mhx paBHbix ycjiOBHHx aHajiorHMHbie CHMnTOMbi 3a6ojieBaHHH Bbipa>KeHbi y 3apa>KeHHbix >KHBOTHbix npqe 
h perHCTpnpyiOTCH paHee, MeM y CBo6o,n.Hbix ot HHBa3HH. CuopocTb h CTeneHb o6paTHMOCTH chmutomob 
OTpaBjieHHH y 3apa>KeHHbix ocoSefi HaMHoro HH>Ke, a nocjieueHCTBHe rHApoxHHOHa coxpaHHeTcn HaMHoro 
AOJibme, qeM y He3apa>KeHHbix mojijiiockob. 


KOHU.eHTpaU.HH (J)eHOJIOB H HX rOMOJIOTOB B npOMblLUJieHHblX CTOKaX B MeCTaX 

Bbidpoca hx b npnpoAHbie BOAoeMbi AOCTHraeT 3HaqeHHH 60 — 3800 mt/a -1 (OjiepoB, 
1977). HecMOTpn Ha pa36aBJieHHe ctokob peuHbiMH boabmh, coAep>KaHHe (})eHOAOB 
b penax Aa>Ke Ha 3HaqHTeAbHOM yAaAeHHH ot hctohhhkob 3arpH3HeHHH (15 — 
30 KM) MOH<eT HCHHCAHTbCH COTbIMH H AeCHTbIMH AOJIHMH MT H3 1 A npH npeAeAbHO 
AonycTHMOH KOHU.eHTpau.HH (YIJXK) 0.001 mt/ji -1 . PerAaMeHTau.HH xHMHuecKOH 
Harpy3KH Ha BOAoeMbi YIJXK h mohhtophht HeB03MO>KHbi 6e3 BbiHCHeHHH CTeneHH 
TOKCHMHOCTH 3arpH3HHK)LU.HX BeiU,eCTB AAH THApoOHOHTOB pa3AHMHOTO CHCTeMaTHMe- 
CKOTO nOAO>KeHHH, B TOM MHCAe H RJlft npeCHOBOAHbIX MOAAIOCKOB — 06 jIHraTHbIX 
npoMe>KyTOMHbix xo3neB TpeMaTOA- 

MATEPHAJ1 M METOAHKA 

MaTepnaA: 815 3 K 3 . poroBOH KaTyuiKH Planorbarius corneus (L.) H 3 6 acceHHa 
CpeAHero J^Henpa (p. TyHBa, c. IlpH>KeBO >Khtomhpckoh o 6 a.) , cBo 6 c>AHbix ot hhbb- 
3 hh h 3 apa>KeHHbix napTeHHTaMH Tylodelphys excavata (Rud.), coOpaHHbix 
B OKTHOpe 1988 r. MOAAIOCKOB, AOCTaBAeHHbIX B Jia 6 opaTOpHK) B OTKpbITbIX CTeKAHH- 
HblX eMKOCTHX ( 6 e 3 BOAbl), aKKAHMHpOBaAH K Aa 6 opaTOpHbIM yCAOBHHM B TeueHHe 
2 cyT. Hx coAep>KaAH b aKBapnyMax, 3anoAHeHHbix AexAopnpoBaHHOH nyTeM npeABa- 
pHTeAbHoro OTCTanBaHHH (1 cyT) BOAonpoBOAHOH boaoh (pH 7.5, TeMnepaTypa 
BOAbi — 20 — 21 °). 

OcTpbie TOKCHKOAornqecKHe onbiTbi nocTaBAeHbi no MeTOAHKe AAenceeBa (1981). 
B KauecTBe OTpaBAHiomero BeiuecTBa HcnoAb30BaH AByxaTOMHbiH (})eHOA thapo- 
xhhoh (=napa-AH 0 Kcn 6 eH 30 A) —C 6 H 4 (OH) 2 . OpneHTHpoBoqHbiM onbiTOM ycTa- 
HOBAeHa yCTOHMHBOCTb KaTyUieK, O KOTOpOH CyAHAH no 3HaueHHHM OCHOBHbIX 
TOKCHKOAornqecKHx noKa 3 aTeAen (Ta 6 A. 1). Oh npoBeAOH b 2 3Tana: Ha nepBOM — 
HcnoAb30BaHbi pacTBopbi, coAep>Kam,He 0.001, 0.01, 0.1, 1, 10, 100, 1000, 

10000 mt/a _1 rHApoxHHOHa, Ha BTopoM — 100, 200, 300, 400, 500 mt/a - 1 . Ilo pe- 

3 yAbTaTaM 3 TOTO H OCHOBHOTO OnbITOB OnpeACACHa qyBCTBHTeAbHOCTb MOAAIOCKOB 
K THApOXHHOHy, KOTOpyiO OU.eHHBaAH nO ypOBHK) HX CMepTHOCTH (Ta 6 A. 1 ) . B OCHOB- 
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HOM OnbITe HCn0Jlb30BaHbI 
paCTBOpbl THApOXHHOHa KOH- 

ueHTpauneH 1, 50, 100 h 150 

Mr/jl” 1 . ^HBOTHblX CepHHMH 
no 10—15 3K3. noMeuxajin 

B CTeKJIHHHbie COCyAbI oOt^MOM 
3 ji Ha 2 cyT. Mepe3 cyTKH 
pacTBopbi TOKCHKaHTa 3aMe- 
HHAH CBe>KHMH. Pe3yjIbTaTbI 

onbiTOB chhm ajin qepe3 10, 
30 mhh n qepe3 1, 3, 6, 12, 24, 
48 q. 

reMOjiHM(j)y nojiyqajin Me- 
toaom npHMoro oOecKpoBJin- 
BaHHH. CoAep^aHne reMO- 
rjioOnHa b ee njia3Me ycTaHaBj 
Mema o6pa6oTaHbi MeTOAaMH 


T a 6 ji h u a 1 

ycTOHMHBOCTb (mt/ji - *) h qyBCTBHTejibHOCTb (%) Planorba- 
rius corneus k rHApoxHHOHy 

Stability (mg/l“') and sensibility (%) of Planorbarius 
corneus to hydroquinone 


y CTOHMHBOCTb 
(OCHOBHbie TOKCHKOJIO- 
rHMecKHe noKa3aTejiH) 

Hy BCTBHTeJIbHOCTb 

KOHUeHTpaUHH 

pacTBopoB 

(mt/ji” 1 ) 

CMepTHOCTb 

LCo^O.l — 1 

1 

27.7 


50 

43.3 


100 

76.0 

LC5o=59.5 

150 

91.1 

LCioo=200 

200 

100.0 

HB3AH nO CaAH. 

U,H(J)poBbie pe3yAbTaTbi 3Kcnepn- 


BapnauHOHHOH cTaTHCTHKH no JlaKHHy (1973). 


PE3yjlbTATbI MCCJlEAOBAHMq H MX OBCy^AEHH E 

rn/tpoxHHOH — KOMOnHHpoBaHHbiH ha (b HeOojibnjHx A03ax — HepBHo-napaAH- 
THqeCKHH, B 60 JIbUJHX K TOMy >Ke — JIOKaJIbHbin) pe30p6THBH0r0 AEHCTBHn. riojia- 
raiOT (Liebmann, I960), 1 qTO noporoBan KOHueHTpaunn ero aah boahmx >KHBOTHbix 
cocTaBJineT 1.5— 5.6 mt/a -1 . OAHaKO, no HamnM Ha 6 AK>AeHHHM, y KaTymeK, 3Kcno- 
HHpOBaHHbix b pacTBopax, coAep>Kamnx 0.1 — 1 mt/a -1 rHApOXHHOHa, OTqeTjiHBo 
Bbipa>KeHa peaKunn H36eraHHH, HBAHiomaHCH oahhm H3 npoHBjieHnn santHTHO- 
npncnocoOHTejibHoro noTeHunajia 3thx >KHBOTHbix. 3Ta ct3ahh OTpaBjieHnn xapaK- 
TepH3yeTcn 3HaqnTejibHbiM B03pacTaHneM ABHraTeAbHOH aKTHBHOcTH moaaiockob, 
KOTopbie SbiCTpo n ueAeHanpaBAeHHO nepeMemaiOTcn no CTeHKaM aKBapnyMOB, 
CTpeMHCb nocKopee noKHHyTb 3 aTpaBjieHHyio cpeAy. Ohh noAHHMaiOTCH HaA ype30M 
BOAbi, Hepe^KO o6pa3yn y ropjiOBHHbi cocyAOB cnAoniHoe KOJibuo (GraAHHqeHKO 
n AP-, 1988). 3Ta c^opMa oOopoHHTejibHoro noBeAeHHH OAHHaKOBO ObicTpo nponBAH- 
eTcn Kan y He3apa>KeHHbix, Tax n y HHBa3npoBaHHbix TpeMaTOAaMH oco 6 en — qepe3 
10—20 MHH C MOMeHTa 3aTpaBAHBaHHH CpeAbl. C/ieAOBaTejIbHO, JXJ\n CBOOOAHbIX 
ot 3 apa>KeHHH >KHBOTHbix, a aah 3apa>KeHHbix TpeMaTOAaMH — npn KpanHe HeBbico- 
KOH HHTeHCHBHOCTH HHBa3HH (AOKaAbHOe MeAKOOHaTOBOe 3apa>KeHHe) HH>KHeH 
rpaHHue ct3ahh CTHMyAnunn 2 cooTBeTCTByiOT pacTBopbi, coAep>KamHe 1 mt/ji -1 
rHApOXHHOHa. ,HaH >KHBOTHbIX, HHTeHCHBHO HHBa3HpOBaHHbIX napTeHHTaMH TpeMa- 
toa (TOTaAbHoe 3apa>KeHne opraHa), 3HaqeHne 3Toro noKa3aTeAH Ha nopnAOK HH>Ke 
(0.1 Mr/A _1 ). npn 1 Mr/A _1 CMepTHOCTb T3KHX >KHBOTHbIX COCTaBAHeT OKOAO 28 % 
(Ta 6 A. 1), B TO BpeMH KaK epeAH He3apa>KeHHbIX MOAAIOCKOB H CAaOo HHBa3HpOB3H- 
Hbix TpeMaTOAaMH norHOniHx oco 6 en He o 6 Hapy>KeHO. 3to cBHAeTeAbCTByeT o tom, 
qTO TpeM3T0AHaH HHB33HH HBAHeTCH AOnOAHHTeAbHOH (j)yHKUHOHaAbHOH Harpy 3 KOH, 
BAenymeH 3a CO 6 OH CHH>KeHHe 3amHTH0-npHCn0C06HTeAbHbIX B03MO>KHOCTeH X03neB, 
OAHHM H3 npOHBAeHHH qerO H HBAHeTCH B03paCT3HHe HX qyBCTBHTeAbHOCTH K B03- 
AeHCTBHK) Ha MOAAIOCKOB TOKCHKaHTa. 

npn 50 mt/a - 1 rHApOXHHOHa ABHraTeAbHan aKTHBHOCTb OTMeqeHa y KaTyineK 
AHinb Ha npoTH>KeHHH nepBbix 10—30 mhh ot HaqaAa onbiTa. Flpn 3 tom TOAbKo 
okoao 30 % H3 hhx ycTpeMAHiOTCH 3a npeAeAbi TOKcnqecKOH cpeAbi — npeHMyuxecT- 
BeHHO He3apa>KeHHbie oco6h h eAHHHHHbie, oTAHqaiomnecH BecbMa HeBbicoKOH 
3apa>KeHHOCTbK). HHTeHCHBHO HHBa3HpOB3HHbie TpeMaTOAaMH KaTyniKH, paBHO KaK 

1 Uht.: MeTejieB h Ap. (1971). 

2 TpaAauHH naTOJiorHqecKoro npouecca (AeJieHHe Ha ct3ahh) , obycjioBjieHHoro OTpaBJieHHeM 
>KHBOTHbix, npHHHTa no BecejiOBy (1968). 
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h Hedojibuioe mhcjio He3apa>KeHHbix (cTapbie, ocjia6jieHHbie >KHBOTHbie), coBepmaioT 
nocTeneHHo 3aMeAJiuiomeecH OecnopuAoqHoe nepeABH>KeHHe b npe^ejiax pacTBopa 
Ao nojiHoro o6e3ABH>KHBaHHH. y 3apa>KeHHbix ocoOeft, Kan npaBHAO, oho HacTynaeT 
b 1.2—1.5 pa3a ObiCTpee, qeM y cboGoahmx ot HHBa3HH. Bojiee BbicoKHe (100 h 
150 mt/a - 1 ) KOHueHTpauHH THApoxuHOHa noAHOCTbio no^aBJiHiOT ABHraTeAbHyio 
aKTHBHOCTb KaTyuieK. Ohh HenoABH>KHO jie>KaT Ha a He aKBapuyMOB. Mbiuiubi Horn 
h KOJHOMejiJinpHaH Mbirnua y 83.5 3apa>KeHHbix h 51 % cboOoahmx ot 3apa>KeHHH 
>KHBOTHbix coKpameHbi, BCAeACTBue qero Hora hx BTHHyTa b paKOBHHy, a Kpau ee 
HepoBHbie, BOjiHHCTbie. H3-3a c>KaTHH TeAa coKpamaeTCH ero o6mau noBepxHocTb, 
qeM orpaHHMHBaeTCH B03M0>KH0CTb KOHTaKTa oco6eu c tokchk3htom. 3Ta 3aui,HTHaH 
poaKUHH, Kan bhaho H3 npuBeA^HHbix Bbiuie uHcj)poBbix ashhux, b OoAbuiefi Mepe 
Bbipa>KeHa y HHBa3HpoBaHHbix, qeM y CBo6oAHbix ot 3apa>KeHHH ocoOefi. 

npH 100—150 mt/a -1 rH^poxHHOHa npHMepHO y noAOBHHbi He3apa>KeHHbix 
oco6eft, a cpeAH 3apa>KeHHbix — TOjibKO y cjia6o HHBa3HpoBaHHbix TpeMaTOAaMH 
npoHCxo^HT o6BOAHeHHe TKaHeft TeAa, Bbipa>KaiomeecH CHaqaJia (qepe3 6—12 q) 
cjiaOofl nacT03HOCTbio rojiOBbi h hoth, nepexoAnmefi k MOMeHTy 3aBepuieHHH onbiTa 
b pa3jiHTOH OTeK. llpH 3tom yBeAuquBuiuecu b o6T>eMe b 1.5—2 pa3a rojiOBa 
h b 2—2.5 pa3a Hora BbiBHcaiOT H3 paKOBHHbi (peaKUHH BbinaAeHHn). TaKHe >khbot- 
Hbie oObiqHO oqeHb cjia6o pearupyioT Ha MexaHHqecKHe pa3Apa>KeHHH, a hhotas 
nojiHOCTbio yTpaqHBaiOT cnocoOHOCTb k 3TOMy. Y hhx 3HaqHTejibHO noHH>KeH ypoBeHb 
aspoOHoro MeTa6oAH3Ma, o qeM Mbi cyAHM no H3MeHeHHHM coAep>KaHHH reMorjioOHHa 
b hx reMOjiHM(j)e (P 6ojiee 98.2 %). riocKOjibKy 3tot noKa3aTejib noABep>KeH B03- 
paCTHOH H3MeHqHBOCTH (CT3AHHqeHK0 H JX p., 1989), MOAAIOCKH, C KOTOpbIMH Mbi 
paOoTajiH, ObijiH noApa3AejieHbi Ha 3 pa3MepHO-B03pacTHbie rpynnbi (Ta6ji. 2). 
OKa3ajiocb, hto npw KOHueHTpauunx THApoxuHOHa 1 —100 mt/ji -1 ypoBeHb coAep>Ka- 
hhh reMorjioOHHa 3aMeTHO coKpamaeTCH no cpaBHeHHio c HopMofl: y He3apa>KeHHbix 
KaTyuieK — b 1.1 —1.5, y 3apa>KeHHbix — b 1.5—3.2 pa3a. YcHjieHHe aspoOHoro 
AbixaHHH no3BOJiueT yBejiHqHTb 3Heproo6ecneqeHHe ocoOefl h TeM caMbiM noBbicHTb 

HX >KH3HeCTOHKOCTb B TOKCHHeCKOH CpeAe. Heo6xOAHMO OTMeTHTb, HTO qaCTb >KHBOT- 

Hbix Bee >Ke nornOaeT y>Ke Ha 3 toh CTaAHH OTpaBjieHHH (Ta6ji. 1). 3 to b ochobhom 
3apa>KeHHbie oco6h, y KOTopbix, BepouTHO, He cpaOaTbiBaeT peryjiHTopHbifl Mexa- 
HH3M, KOMneHCHpyiOmHH nOBpe>KAeHHH OpraHH3Ma, BbI3B3HHbie OAHOBpeMeHHbIM 
B03A6HCTBHeM napa3HTOB H TOKCHKaHTa. 

JX nana30H KOHueHTpauHH THApoxuHOHa 100—150 mt/ji - 1 Bbi3biBaeT y KaTyuieK 
pa3BHTHe AenpeccHH. CoAep>KaHHe reMorjioOuHa b hx reMOjiHM(J)e npn 3tom pe3KO 
B03pacTaeT, hto CBHAeTeAbCTByeT o Hajinunn CABHra b CHCTeMe oKCHreMorjioOnH — 
MeTreMorjioOHH b CTopoHy noBbiiueHHu KOHueHTpauHH nocjieAnero. Flpn 3tom 
y CBOOOAHbIX OT HHB33HH OCOOeH npHpOCT COAep>KaHHH 3TOTO ABIXaTejIbHOTO nHT- 

MeHTa cocTaBjiueT b cpeAHeM 32, b to BpeMH KaK y 3apa>KeHHbix— 138.6 %. 3 to 

CBHJI,eTejIbCTByeT O TOM, qTO npH OAHHaKOBOH KOHueHTpauHH B cpe^e THApOXHHOHa 
CHH>KeHHe >KH3Hecnoco6HOCTH y HHBa3npoBaHHbix oco6efi ocymecTBjiueTCH 6ojiee 
CTpeMHTejibHO. /lenpeccHH HanOojiee upno Bbipa>KeHa (Ta6ji. 2) y KaTyuieK cpeAHefi 
h CTapuiefl pa3MepH0-B03pacTHbix rpynn (KaK He3apa>KeHHbix, TaK h 3apa>KeHHbix). 
llpHqeM noHH>KeHHe ypoBHH aspoOHoro oOMeHa y 3apa>KeHHbix KaTyuieK 6ojiee 
qeM b 4 pa3a npeBbiuiaeT TaKOBoe y He3apa>KeHHbix ocoOefi. Pe3KO B03pacTaeT 
CMepTHOCTb nOAOnbITHbIX >KHBOTHbIX (Ta6A. 1). B 3THX yCAOBHHX BbI>KHBaiOT TOAbKO 
Te oco6h, y KOTopbix ycneuiHO «cpa6aTbiBaeT» MexaHH3M qacTHqHoro hah noAHoro 
«nepeKAioqeHHH» aspoOHoro paciuenAeHHH yrAeBOAOB Ha aHaspoOHoe, hbahioiahhch 
(M aAupeBCKau, 1977; Bnprep, 1979) y boahmx >KHBOTHbix ochoboh npHcnocoOAeHHH 
HX K B03A6HCTBHIO KaK TOKCHqeCKOH CpeAbI, TaK H napa3HTapHOTO (J)aKTOpa. npH 
3tom pe3KO B03pacTaeT nocTynAeHne bo BHyTpeHHioio cpeAy thapoOhohtob npoAyK- 
TOB KHCAOH npHpOAbl, B TOM HHCAe yTAeKHCAOTO Ta3a. IloCAeAHee, no MHeHHIO CTpO- 
raHOBa (1967), cnocoOcTByeT HapymeHHio boahoto oOMeHa, Bbipa>KaiomeMycH 
b 3aAep>KKe boau b opraHH3Me. 3 thm, no-BHAHMOMy, h o6ycAOBAeHO othbcth o6boa- 
HeHHe KaTyuieK, KOTopoe Mbi huOaioabah b pacTBopax, coAep>Kaui,HxlOO— 
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T a 6 ji h u a 2 

BjiHHHHe pa3JiHMHbix KOHU.eHTpau.HH rHupoxHHOHa Ha couep>KaHHe reMorjio6HHa (r%) b reMOJiHM(()e 
Planorbarius corneas b HopMe h npn HHBa3HH napTeHHTaMH Tylodelphys excavata 


The effect of different concentarions of hydroquinone on the haemoglobin (g%) in the haemolymph 
of Planorbarius corneus non-infected and infected with parthenits of Tylodelphys excavata 


AwaMeTp 

paKOBHHbl 

HHBa3HH 

n 

lim 

x±m x 

a 

V 

12—21 

HeT 

47 

1.07—1.6 

1.33-4-0.005 

0.03 

2.44 


ECTb 

14 

0.64—2.27 

1.544-0.09 

0.35 

25.74 

22—26 

HeT 

40 

0.93—1.8 

1.274-0.02 

0.1 

7.98 


ECTb 

10 

0.64—2.67 

1.984-0.06 

0.18 

9.31 

27—33 

HeT 

30 

0.84—2 

1.494-0.02 

0.08 

5.66 


ECTb 

20 

0.74—2.8 

1 Mr/ji~ 

2.124i0.03 

-l 

0.14 

6.82 

12—21 

HeT 

46 

0.97—2.4 

1.14+0.01 

0.1 

8.36 


ECTb 

13 

1—1.08 

1.04+0.05 

0.17 

15.78 

22—26 

HeT 

30 

0.96—1.06 

0.97+0.003 

0.02 

1.94 


ECTb 

20 

0.4—1.2 

0.86+0.01 

0.05 

6.01 

27—33 

HeT 

27 

0.75—1.12 

1.06+0.006 

0.03 

2.75 


ECTb 

23 

0.5—1 

50 mt/ji 

0.87+0.01 

-l 

0.05 

6.16 

12—21 

HeT 

47 

0.97—1.47 

1.124-0.003 

0.03 

2.3 


ECTb 

13 

0.74—1.4 

1.02+0.04 

0.15 

14.80 

22—26 

HeT 

33 

0.8—1.41 

1.18+0.006 

0.03 

2.81 


ECTb 

17 

0.37—1.2 

0.83+0.02 

0.07 

8.12 

27—33 

HeT 

23 

0.91—1.12 

1.01+0.003 

0.02 

1.57 


ECTb 

27 

0.4—1.12 0.67q=0.01 

100 mt/ji -1 

0.06 

8.53 

12—21 

HeT 

45 

0.78—1.5 

1.144-0.004 

0.03 

2.52 


ECTb 

15 

0.54—1.2 

0.64+0.02 

0.07 

11.45 

22—26 

HeT 

43 

0.91—1.2 

1.064-0.01 

0.09 

8.06 


ECTb 

17 

0.48—1.12 

0.8+0.03 

0.13 

16.51 

27—33 

HeT 

30 

0.91 — 1.4 

1.13+0.006 

0.04 

3.1 


EcTb 

30 

0.69—1.4 

150 mt/ji 

1.04 + 0.01 

i 

0.05 

5.03 

12—21 

HeT 

31 

0.64—1.8 

1.34+0.009 

0.05 

3.78 


EcTb 

34 

0.48—1.92 

1.57+0.01 

0.07 

4.34 

22—26 

HeT 

28 

1 — 1.62 

1.38+0.03 

0.17 

12.07 


EcTb 

22 

1.02—2.12 

2.054-0.02 

0.08 

4.73 

27—33 

HeT 

31 

0.85—1.75 

1.69+0.07 

0.37 

22.03 


EcTb 

19 

0.9—2.87 

2.33+0.02 

0.1 

4.32 


150 Mr/jl _1 THApOXHHOHa. c ApyrOH CTOpOHbl, H3BeCTHO (BpaHA, 1951 ) , HTO oOBOAHe- 
HHe TKaHefi conpn>KeHO c ycHjieHHeM OKHCJiHTejibHbix npoueccoB b uHTonjia3Me, Tan 
Kan OjiaroAapn HaOyxaHHio bxoahiuhx b ee cociaB kojijiohaob B03pacTaeT nocTynjie- 
HHe KHCJiopoAa b KJieTKH. floKa HeucHO, KaKOBa aojih yuacTHH b o6pa30BaHHH pa3- 
jiHToro OTena peaKunn noBpe>KAeHHH h 3amHTHo-npHcnoco6HTejibHoro MexaHH3Ma. 
OAHaKO, HCXOAH H3 TOrO HTO y HCCJieAOBaHHblX H3MH KaTyilJeK 05B0AHeHHK) TKaHefi 
noABep>KeHbi b cpeAHeM okojio 50 He3apa>KeHHbix h TOJibKO 1 — 2 % 3apa>KeHHbix 
ocoOefi, mo>kho npeAnojio>KHTb, mto sto He CTOJibKO cjieACTBHe AeKOMneHcauHH, 
CKOjibKO npoHBJieHHe 3auj.HTHo-npHcnoco6HTejibHoro npouecca. OOBOAHeHHe TKaHefi 
cnocoOcTByeT «pa36aBJieHHio» TOKCHKaHTa h ocjiaOjieHHio ero TOKCHMecKoro B03Aefi- 
CTBHH. Sto OCOOeHHO B3>KH0 OTHOCHTeJIbHO OTpaBJIHtOUJ.HX BeUJ.eCTB pe30p6THBH0r0 
AefiCTBHH, KOTOpbie, npOHHKHyB B OpraHH3M, OKa3bIBaK)T Ha Hero TOKCHKOreHHOe 
B03AeficTBHe TOJibKO npn hx onpeAejieHHofi KOHu.eHTpau.HH. Thapoxhhoh, o qeM 
ynoMHHajiocb Bbiiue, othochtch hmchho k 3Tofi rpynne OTpaBJiHiouj.Hx BeutecTB. 

OOboahchhio Tejia mojijiiockob oObmHo npeAiuecTByeT ero ocjiH3HeHHe. flpu 
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1 mt/ji -1 rHApoxHHOHa y Bcex KaTymeK B03pacTaeT BbmejieHHe cjih3h >Kejie3HCTbiMH 
KjieTKaMH, 3aKjiioqeHHbiMH b KO>Ke. Mepe3 10 mhh ot Haqajia onbiTa >KHBOTHbie o6bo- 
jiaKHBaiOTCH 6ojiee hjih MeHee tojicthm cjioeM cjih3h, orpaHHqHBaiomHM b KaKOH-TO 
Mepe AOCTyn TOKCHKaHTa k hx KO>Ke. flpn 6ojiee BbicoKHx KOHueHTpaunnx thapo- 
xHHOHa (50 mt/ji -1 h Bbiuie) 3Ta peaKunn «cpa6aTbiBaeT» 3HaqHTejibHO no3>Ke 
(qepe3 3mc MOMeHTa crpeccnpyiomero bo3achctbhh, k TOMy >Ke TOJibKO y 33 — 36 % 
mojijiiockob, cpe^H KOTopbix hbho npeo6jiaAaiOT He3apa>KeHHbie oco6h. 

OTcyTCTBHe oOnjibHoro ocjiH3HeHHH Tejia conpoBO>KAaeTCH M03anqHbiM cjiymHBa- 
HneM anHTejiHH, noKpbiBaioiuero rojiOBy h AopcajibHyio noBepxHOCTb Horn, a TaK>Ke 
BbicTHjiaiomero nojiocrb jierKoro. TaKHe noBpe>KAeHHH OTMeqeHbi y 41 He3apa>KeH- 
Horo h 73 % 3apa>KeHHbix TpeMaTOAaMH KaTymeK nocjie 2-cyToqHoro npeObiBaHHH 
hx b pacTBOpax, coAep>KamHx 100 mt/ji -1 THApoxHHOHa. CjieAOBaTejibHO, thapo- 
XHHOH npH 3T0H KOHUeHTpaUHH, KpOMe HepBHO-napaJIHTHqeCKOTO, OKa3bIBaeT 
jiOKajibHoe «npn>KHraiOLuee» B03AencTBHe Ha mojijiiockob. Oahobpcmchho c sthm 
y hhx HaOjiiojiaeTCH nepenojiHeHHe reMOjiHM(|)OH KpOBeHOCHbix cocyAOB JierKoro, 
aAanTHBHOH >Ka6pbi, tiomkh, >KejiyAoqKa cepAUa, a TaK>Ke «BbinoTeBaHHe» reMO- 
jiHMcJibi, oOycjiOBjieHHoe noBbimeHHeM npoHHuaeMOCTH ctchok cocyAOB. Flpn bmcokoh 
HHTeHCHBHOCTH HHB33HH nocjieAHee perHCTpnpyeTCH b 1.5 — 2 pa3a name, qeM 
y CBoOoAHbix ot 3apa>KeHHH KaTymeK. KpoMe toto, b pacTBOpax, coAepwamnx 
100 — 150 mt/ji -1 THApoxHHOHa, OTMenaeTCH HHOTAa H3MeHeHne OKpacKH h «kohch- 
CTeHUHH» («pa3>KH>KeHHe») renaTonaHKpeaca h tiomkh. 

npH 50 mt/ji - 1 THApoxHHOHa y 63—67 % mojijiiockob nocjie 3-qacoBOH 3Kcno3H- 
Uhh HaOjiio^aeTCH BbiAejieHHe H3 nojiocTH JierKoro ny3bipbKOB B03Ayxa, a npn 100— 
150 mt/ji - 1 TOKCHKaHTa to >Ke caMoe nponcxoAHT qepe3 2 q y 73 % Ha3apa>KeHHbix 
h qepe3 1.5 q y 86 % 3apa>KeHHbix TpeMaTOAaM h >KHBOTHbix. 

Ha cyOjieTajibHOH CTa^nn OTpaBjieHHH y KaTymeK HaOjnoAaeTcn peaKunn «o6mh- 
paHHH». npH 3T0M OHH nOJIHOCTblO o6e3ABH>KHBaiOTCH H He peaTHpyiOT Ha MexaHH- 
qecKHe pa 3 Apa>KeHHH. IlojiaraiOT (Bnprep, 1979, h aP-), hto yTpaTa MOjuiiocKaMH 
noABH>KHOCTH cBH33Ha c «nepeKJiioqeHHeM» y hhx aspoOHoro oOMeHa Ha aHaspoO- 
HbiH. «06MHpaHHe» — oOpaTHMbiH npouecc. Y KaTymeK, noMemeHHbix no 3aBepme- 
HHH TOKCHKOJIOTHqeCKOTO 3KCnepHMeHT3 B OTCTOHHHyiO BOAOnpOBOAHyiO BOAy, 

npH3H3KH ero OeccjieAHO ncqe3aiOT qepe3 2—20 q y CBoOoAHbix ot HHBa3HH h qepe3 
6—43 q — y 3apa>KeHHbix ocoden. CjieAOBaTejibHO, y ocjiaOjieHHbix HHBa3Hen KaTy¬ 
meK nocjieAencTBHe THApoxHHOHa hbjihctch 6ojiee AJiHTejibHbiM. 

n P H JieTajIbHbIX KOHUeHTpaUHHX TOKCHKaHTa y MOJIJIIOCKOB pa3BHBaeTCH HCTHH- 
HbiH moK, npeAniecTByiomHH 100 %-hoh rnOejin >KHBOTHbix (KaK He3apa>KeHHbix, TaK 
H 3apa>KeHHbIx) , 06 yCJI 0 BJieHH 0 H nOJIHOH HeCOCTOHTeJIbHOCTblO HX 3aiUHTHO- 
npncnocoOHTejibHbix npoueccoB. 

HccjieAOBaHneM ycTaHOBJieHO, hto y 3apa>KeHHbix TpeMaTOAaMH KaTymeK npn 
OTpaBjieHHH HX THApOXHHOHOM p33BHTHe naTOJIOTHqeCKOTO npOUeCCa OCymeCTBJIH- 
eTcn aHajiorHqHO TaKOBOMy y He3apa>KeHHbix oco6en. Oahbko H3-3a HHBa3HH, 
HBJIHIOm.eHCH AJIfl 3THX >KHBOTHbIX AOnOJIHHTeJIbHOH (J)yHKUHOHajIbHOH Harpy3KOH, 
3amHTHO-npHcnoco6HTejibHbie bo3mo>khocth 3apa>KeHHbix mojijiiockob 3HaqHTejibHO 
cjia6ee, qeM CBoOoAHbix ot HHBa 3 HH. flosTOMy CHMnTOMbi OTpaBjieHHH npn oahoh 
H TOH >Ke KOHUeHTpaUHH THApOXHHOHa peTHCTpnpyiOTCH y HHX paHee H Bbipa>KeHbI 
CHjibHee, a 3amHTHO-npHcnoco6HTejibHbie peaKunn «cpa6aTbiBaiOT» no3>Ke h cjia6ee. 
MyBCTBHTejibHOCTb KaTymeK, 3apa>KeHHbix napTeHHTaMH TpeMaTOA, k pacTBopaM 
THApoxHHOHa Bbime, qeM He3apa>KeHHbix ocoOefi, o qeM CBHAeTejibCTByeT 6ojiee 
BblCOKan HX CMepTHOCTb. CKOpOCTb H CTeneHb oOpaTHMOCTH pa3JIHHHbIX CHMnTOMOB 
OTpaBjieHHH y HHBa3HpOBaHHbIX >KHBOTHbIX HaMHOTO HH>Ke, a nOCJieAGHCTBHe THApO- 
xHHOHa npoHBJineTCH HaMHoro AOJibme, qeM y CBoOoAHbix ot HHBa3HH oco6en. 3Haqe- 
HHH OCHOBHbIX TOKCHKOJIOTHqeCKHX nOKa3aTeJieH, CJieAOBaTeJIbHO, H AHana30H 

KOHueHTpauHH LC 0 h LCioo, b TaK>Ke TpaAauHH naTOJiorHqecKoro npouecca ajih 

HHBa3HpOBaHHbIX >KHBOTHbIX oOyCJIOBJieHbl HHTeHCHBHOCTblO HX 33pa>KeHHH. IlpH 
HeBbicoKOH HHTeHCHBHOCTH HHB33HH 3HaqeHHH 3thx noKa3aTejieH TaKHe >Ke, KaK 
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H y CB060AHbIX OT HHB33HH >KHBOTHbIX. n P H cpe^HeH CTeneHH napa3HTapHoro nopa- 
>KeHHH X03HeB HHTepBclJI Me>KAy 3 HaqeHHHMH OCHOBHbIX TORCHKOJIOrHMeCKHX nOKa- 
3aTejien cywaeTCH (LC 0 =0.1, LCioo=100 mt/ji *). a npw KpaHHe TH>KejiOH hhb33hh 
oh HaxoAHTCH b npeztejiax 0.1 — 1 mt/ji -1 . 

no IHKajie TOKCHMHOCTH OTpaBJIHIOmHX BemeCTB RJlft BO^HblX >KHBOTHbIX 

(MeTejieB h a p., 1971) thapoxhhoh OTHOCHTejibHO CBo6oAHbix ot TpeMaTOAHOH 

HHB33HH KaTyUieK HBJIHCTCH yMepeHHOTOKCHMHblM, OTHOCHTejibHO HHBa3HpOBaHHbIX 
B epe^Hen CTeneHH — CHJIbHOTOKCHHHblM H BbICOKOTOKCHMHbIM — OTHOCHTejibHO 
MOJIJIIOCKOB, XapaKTepH3yiOmHXCH TH>KeJIOH HHB33HeH. 
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THE EFFECT OF DIFFERENT CONCENTRATIONS OF HYDROQUINONE ON HORN SNAILS 
(GASTROPODA, PULMONATA, BULINIDAE) INFECTED WITH PARTHENITAE 
OF TYLODELPHYS EXCAVATA (TREMATODA: DIPLOSTOMATIDAE) 

A. P. Stadnichenko, N. S. Pogorelova, S. A. Rudenko 

Key words: Planorbarius corneus , Tylodelphys excavata, hydroquinone intoxication, sensibility, 
stability 

SUMMARY 

In horn snails infected with parthenitae of trematodes and in those free of infection, exposed for 
48 hours to hydroquinone solutions (0.1—200 mg/M), the symptom-complex of intoxication and the 
pattern of pathological process are analogous. However, protective and adaptive properties of infected 
individuals, due to an additional functional load (invasion with parthenitae of trematodes), are 
rather weakened. In this connection, if concentrations of toxicant are the same, the corresponding 
symptoms of intoxication are displayed in these individuals earlier and stronger and protective- 
adaptive reactions begin «to act» considerably later and to a lesser extent than in animals free of 
infection. 

In horn snails infected with parthenitae of trematodes the sensibility to hydroquinone is conside¬ 
rably higher and stability is much lower than in noninfected individuals. The speed and degree of rever¬ 
sibility of different intoxication symptoms are much lower and the after-effect of the toxicant lasts 
much longer. 

Absolute values of the main toxicological indices, the range of LC 0 —LCioo and gradation of the 
pathological processe in infected individuals are determined by the intensity of their infection. 



